Finally, these data have been used to perform an interspecific genetic complementation experiment in which hybrids derived from the fusion of mouse cells with cbl C fibroblasts were analyzed. Although the mutant human parent was totally deficient in the ability to bind [57Co]Cbl intracellularly, binding to the human methyltransferase was recovered in hybrids containing human chromosome 1. These results strongly suggest that the cbl C mutation affects some metabolic step that must convert newly taken up Cbl to a form capable of becoming bound by methyltransferase and mutase.
tect the presence of the human methyltransferase isozyme in rodent-human somatic cell hybrids. As Cobalamin (Cbl; vitamin B-12) is required by mammalian cells to serve as a cofactor in two enzyme-mediated reactions. Its utilization depends on the metabolic conversion of the vitamin to its active coenzyme forms: adenosylcobalamin (AdoCbl), which combines with methylmalonyl-CoA mutase (EC 5.4.99.2) to catalyze the rearrangement of L-methylmalonyl-CoA to succinyl-CoA; and methylcobalamin (MeCbl), required by 5-methyltetrahydrofolate:L-homocysteine S-methyltransferase (EC 2.1.1.13) in the simultaneous production of tetrahydrofolate and methionine from 5-methyltetrahydrofolate (MeH4folate) and homocysteine (1) . At least four genetically and biochemically distinct human mutations that affect the synthesis of Cbl coenzymes have been discerned (2) (3) (4) . Of these, the cbl C mutation is of particular interest in view of the pleiotropic effects it exerts on the intracellular metabolism of Cbl. Fibroblasts cultured from patients with these mutations are deficient in the accumulation and retention of Cbl, in the synthesis of both AdoCbl and MeCbl, and in the ability to bind newly taken up [57Co]Cbl to the mutase and methyltransferase apoproteins (5-10). It is not yet clear, however, whether the inability of cbl C fibroblasts to bind [57CoICbl to the methyltransferase or the mutase is a consequence of a mutation affecting the enzymes themselves or affecting some step in the metabolism of Cbl that must precede its intracellular binding.
The present paper attempts to distinguish between these possibilities by using a somatic cell genetic approach. (14) . For the genetic complementation experiments, hybrids were derived from the fusion of the cbl C cell lines 178 or 287 (2, 3) with the mouse L-cell lines A9 (hypoxanthine phosphoribosyltransferase-deficient) or LMTK-(thymidine kinase-deficient). Cell fusion was facilitated by using either f3-propiolactone-inactivated Sendai virus (15) 24 ) at 1 ng/ml for 30 min at 37'C, diluted to 10% with growth medium containing 10% fetal calf serum (with or without HAT), and sterilized by filtration. Cells plated 1:6 into 150-cm2 plastic tissue culture flasks the previous day were re-fed with this medium and maintained an additional 48 or 72 hr before harvesting with trypsin/EDTA (8) .
Polyacrylamide Gel Electrophoresis. The method of Davis (25) was employed, using gels 4% in acrylamide without stacking gels. For enzyme assays, tube gels 7 or 16 cm long were poured and used at 4°C. Otherwise slab gels 7 or 14 cm long were employed. Cell pellets were prepared (8), sonicated in 0.02 M Tris-HCl (pH 7.4) by using six 15-sec bursts at 15-sec intervals, and centrifuged at 105,000 X g for 1 hr; these supernatants were applied to the gels.
Autoradiography. Slab gels were transferred to a piece of filter paper, covered with Saran Wrap (Dow), and used directly for autoradiography. Kodak X-O-Mat R film was exposed [7] [8] [9] [10] [11] [12] [13] [14] days at 40C. These exposure times were sufficient when at least 2 X 104 dpm of 57Co was added per lane.
MeH4folate:Homocysteine Methyltransferase Assay. MeH4folate:homocysteine methyltransferase activity was measured in 1-mm gel slices by using a modification (8) (Fig. 1) . In view of previous data demonstrating that this correspondence of [57CojCbl binding and methyltransferase activities is maintained after Sephadex G-150 gel filtration, DEAE-cellulose chromatography, and subcellular fractionation in rat liver (9) , rabbit liver (10), and human fibroblasts (8) , it is apparent that the binding of [57Co]-Cbl in mouse L-cells can likewise be accounted for largely by attachment of the vitamin to the methyltransferase.
A comparison of the relative electrophoretic mobilities (RF) of the [57Co]Cbl-methyltransferase peaks exhibited by human fibroblasts (RF = 0.62) and mouse L-cells (RF = 0.71) (Fig. 1) suggested that the [57Co]Cbl-binding activities of these two species might be readily differentiated by polyacrylamide gel electrophoresis. To test this possibility, labeled extracts were prepared, combined, and applied to a 14-cm slab gel. As shown in lanes 1-3 of the autoradiogram presented in Fig. 2 , the mouse and human [57Co]Cbl-binding peaks were easily distinguished.
Similarly, the [57Co]Cbl-methyltransferase peak from Chinese hamster cells (electrophoretically indistinguishable from mouse) was easily differentiated from the human binding activity (data not shown).
[57CoJCbl Binding and MeH4folate:Homocysteine Methyltransferase Activity in Mouse-Human Hybrids. that the actual attachment of cobalamin to apomethyltransferase is mediated by a separate gene product specifying a "holoenzyme synthetase" activity. Unlike biotin, Cbl is bound noncovalently by both its mammalian apoenzymes (30 
